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A SPRING BRAKE ACTUATOR 

Field of the Invention 

5 The present invention relates to a spring brake 

actuator for use in conjunction with a service brake 
actuator having a rotational operative shaft , the spring 
brake actuator having an actuator shaft in rotative 
communication with the service brake actuator shaft. 
10 Background of the Invention 

A service brake actuator with an electric motor as 
its energizing means is known. The rotating movement of the 
motor shaft is transformed into a linear, brake applying 
movement of brake linings or the like, cooperating with a 
15 brake disc or a brake drum of a vehicle, such as a road 
vehicle or a rail vehicle. 

For such a service brake actuator it is of importance 
to attain a parking braking, when the vehicle is parked and 
the service brake actuator is electrically deenergized. It 
20 may also be important to have the brakes applied in the 

case of failure in the supply of electricity to the service 
brake actuator. 

It is well known in the art to make use of a powerful 
spring in a spring brake actuator for the purpose of 
25 obtaining parking and emergency braking. In the case with a 
rotational operative shaft of the service brake actuator, 
it is obviously suitable to have a spring brake actuator 
shaft connected to or in rotative communication with the 
service brake shaft. 
30 The Invention 

A spring brake actuator, which can be mechanically 
charged by the service brake actuator and will provide a 
brake applying force at will or at the disruption of 
voltage supply, is according to the invention characterized 
35 by 
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a clock spring or spiral spring, attached at its 
outer end to a spring brake actuator housing and 
mechanically charged at a rotation of the actuator shaft in 
a brake release direction, 
5 an electric coil for keeping - when electrically- 

energized - the clock spring in its charged condition, and 

transfer means for transferring the rotative energy 
of the clock spring to the actuator shaft in a brake 
applying direction, when the coil is deenergized, but 
10 allowing free rotation of the shaft in either direction, 
when the coil is energized. 

Preferably the transfer means include 
a cylindrical hub, which is rotationally arranged in 
relation to the shaft and to which the inner end of the 
15 clock spring is attached, 

a locking spring connecting the hub with the shaft, 

and 

control means for controlling the operational 
condition of the locking spring in relation to the hub by 
20 means of the coil . 

In a practical embodiment the control means include 
in axial order 

a brake disc in proximity to the coil and in splines 
engagement with the hub, 
25 a plate attached to the actuator housing, and 

a control disc in internal engagement with the 
locking spring. 

Herein, the locking spring may be connected to the 
hub by means of a sleeve having a certain circumferential 
30 play in relation to the hub. This circumferential play can 
be obtained in that the sleeve has a pin engaging a 
circumferential groove in the hub. 



35 
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The Drawings 

The invention will be described in further detail 
below under reference to the accompanying drawings, in 
which 

5 Fig l is a schematic illustration of a vehicle disc 

brake arrangement embodying the invention, 

Fig 2 is a sectional view of a spring brake actuator 
in the brake arrangement of Fig 1, 

Fig 3 is an end view from the left in Fig 2 and to a 
10 smaller scale of the actuator of Fig 2, and 

Figs 4 and 5 are schematic sectional illustrations of 
a second embodiment of a spring brake actuator according to 
the invention in two working positions . 

Detailed Description of Preferred Embodiments 
15 A vehicle disc brake arrangement is shown in Fig 1. A 

disc brake caliper 1 is mounted in a vehicle underframe 
(not shown) astraddle of a brake disc 2 on a vehicle axle 
(not shown) . An electric motor 3 with a rotative drive 
shaft 3' is mounted in the caliper 1. Means, which are not 
20 further described here, are provided in the caliper 1 for 
transforming the rotative movement of the drive shaft 3' 
into a linear, brake applying movement of a first brake 
lining 4 for braking engagement with the brake disc 2. A. 
second brake lining 5 is attached to the caliper 1. 
25 The disc brake will accordingly be applied at the 

rotation of the electric motor 3 in one direction and 
released at the rotation in the opposite direction. The 
electric motor 3 thus acts as a normal service brake 
actuator. 

30 The invention is concerned with a spring brake 

actuator 6, preferably for mounting on the electric motor 
3, as is shown in Fig 1. This actuator 6 can primarily be 
used as a parking brake actuator but also as an emergency 
actuator. Also, the actuator 6 can be used for adding brake 

35 force at a service brake application. 
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The spring brake actuator 6 is shown in Fig 2 (and 
also in an end view in Fig 3) . 

The actuator 6 has a housing 10 for attachment to the 
end of the electric motor 3 in an appropriate way. An 
actuator shaft 11 is to be connected to the drive shaft 3' 
of the electric motor 3 and will accordingly rotate 
together therewith. 

A generally cylindrical hub 12 is rotatably arranged 
on the shaft 11 by means of bushings 13. A strong clock 
spring or spiral spring 14 is arranged in the housing 10 
coaxial with the shaft 11 with one of its ends attached to 
the housing 10 and the other end to the hub 12. 

An electric coil 15 is arranged in a ring-shaped coil 
housing 16 attached in the housing 10. The coil 15 may be 
externally energized by an electric current at will. The 
hub 12 is journalled in the coil housing 16 by means of a 
bearing 17. 

A brake disc 18 arranged axially outside the housing 
10 and adjacent to the coil 15 is at 19 in splines 
engagement with the hub 12, so that the brake disc 18 
rotates with the hub 12 but may move axially relative 
thereto. 

A plate 20 is arranged externally of the brake disc 
18 and is attached to the housing 10 by means of screws 21. 
A control disc 22 is in turn arranged externally of the 
plate 19. 

There is a sleeve 23 with a pin 23' engaging a 
circumferential groove in the hub 12, so that a certain 
relative rotation of for example up to 15° between the hub 
12 and the sleeve 23 may be admitted. 

A locking spring 24 is arranged in such a way that 
its intermediate portion is in internal engagement with the 
shaft 11, its portion to the right in Fig 2 in internal 
engagement with the sleeve 23 and its portion to the left 
in Fig 2 in external engagement with the control disc 22. 
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The function of the device as shown and described is 
as follows: 

Charging the clock spring 14 

It is assumed that the clock spring 14 is in a 
5 relaxed state at the outset- The coil 15 is not energized. 

At a release of the disc brake arrangement on which 
the spring brake actuator 6 is attached, the shaft 11 is 
rotated in a release direction. The locking spring 24 will 
transfer this rotation to the hub 12 - and thus to the 
10 inner end of the clock spring 14 attached thereto - via the 
sleeve 23 and the pin 23'. Also the control disc 22 follows 
this rotation. 

When a desired torque has been built up in the clock 
spring 14 , the coil 15 is energized. Hereby a magnetic flux 
15 is formed attracting the brake disc 18 against end surfaces 
16" and 16" of the coil housing 16, so that the rotation of 
the brake disc 18 is terminated by friction. This in turn 
means that the hub 12 is stopped. 

By appropriate holes 18" in the brake disc 18 the 
20 magnetic flux is also diverted to the plate 20 and the 
control disc 22 , which thus are attracted as well. This 
means that the control disc 22 is also rotationally locked. 

The clock spring 14 is hereby charged or loaded for a 
future controlled delivery of rotational energy in the 
25 opposite rotational direction of the shaft 11 or in other 
words for application of the disc brake. 

At a first rotational movement of the shaft 11 in the 
application direction the locking spring 24 will turn the 
sleeve 23, so that the pin 23" assumes its other position 
30 in relation to the hub 12. 

Rotating the shaft 11 without application of the 
spring brake actuator 6 

If the shaft 11 is rotated by the electric motor 3 
for service application of the disc brake and with the coil 
35 15 energized the locking spring 24 will follow the shaft 11 
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and slide internally on the sleeve 23 and externally in the 

control disc 22. 

If on the other hand the shaft 11 is rotated in the 
opposite direction for service brake release the locking 
spring 23 is locked in the control disc 22, so that it has 
to slide internally in its intermediate portion against the 
shaft 11. 

As long as the coil 15 is energized, normal service 
brake application and release by means of the service brake 
motor 3 is accordingly possible. 

Applying the spring brake actuator € 

When the coil 15 is deenergized, which may occur 
either at will for parking or service braking or for 
emergency braking when there is a disruption in the voltage 
supply, the friction engagement at 16' and 16" disappears, 
so that the brake disc 18 and the hub 12 start to rotate in 
the brake application direction under the action of the 
clock spring 14. As soon as the pin 23' has again shifted 
its position relative to the hub 12, also the sleeve 23 and 
the shaft 11 will follow the rotation by means of the 
locking spring 24. 

After the spring brake application the above 
described operation for charging the clock spring 14 by 
rotation of the shaft 11 in the release direction and with 
the. coil 15 deenergized will have to be repeated. 
Modi fi ca txona 

In the preferred embodiment as described above and 
shown in the drawing, the spring brake actuator 6 is 
mounted on the electric motor 3 with its shaft 11 connected 
to the drive shaft 3' of the motor so as to rotate 
therewith. One obvious modification of the arrangement 
shown in Fig 1 is to position the spring brake actuator 
between the caliper 1 and the electric motor 3. As another 
possible modification the spring brake actuator shaft may 
be connected to another rotating part in the disc brake 
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caliper, where the rotational speed preferably is somewhat 
lower. 

The provision of the sleeve 23 with its pin 23** is 
only one example of a way to obtain the desired function of 
5 allowing free rotation of the shaft 11 in relation to the 
hub 12 in spite of the existance of the locking spring 24 
for their rotational connection. Another example, which may 
be used in practice, is to delete said sleeve with its pin 
and to provide the hub 12 in the region for the locking 

10 spring 24 with a portion with a slightly reduced diameter. 

It has to be pointed out that the shown and described 
embodiment may be changed in constructional details/ for 
example with regard to the journalling of the different 
rotational parts. Also, the control disc 22 may be divided 

15 into two parts in splines engagement with each other. 

The spring brake actuator has been described mainly 
in its use as a parking and emergency actuator. However, it 
may also be used as a supplementary service brake actuator. 
In this case the normal service brake actuator may be 

20 dimensioned to provide the power for normal brake 

applications, but when a higher power is needed, the power 
from the spring brake actuator may be added. In this way 
the service brake actuator may be given smaller dimensions. 
A second embodiment 

25 A second embodiment is shown in Figs 4 and 5. Parts 

that are similar to. corresponding parts in the embodiment 
of Figs 1-3 are given the same reference numerals with the 
addition of "A" . For the sake of clarity only Fig 4 is 
provided with reference numerals. 

30 Thus, in Fig 4 we find an actuator housing 10A, an 

actuator shaft 11A, a hub 12A, a clock spring or spiral 
spring 14A (connected to the housing and the hub) , an 
electric coil 15A, a coil housing 16A (attached to the 
housing 10A) , and a brake disc 18A in splines engagement 

35 with the hub at 19A. 
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CLAIMS 

1. A spring brake actuator (6) for use in conjunction 
with a service brake actuator (3) having a rotational 
operative shaft (3"), the spring brake actuator (6) having 
5 an actuator shaft (11; 11A) in rotative communication with 
the service brake actuator shaft (3'), character- 
ized by 

a clock spring or spiral spring (14; 14A) , attached 
at its outer end to a spring brake actuator housing (10; 
10 10A) and mechanically charged at a rotation of the actuator 
shaft (11; 11A) in a brake release direction, 

an electric coil (15; 15A) for keeping - when 
electrically energized - the clock spring in its charged 
condi t ion , and 

15 transfer means (12, 24, 18-22; 12A, 18A, 30) for 

transferring the rotative energy of the clock spring to the 
actuator shaft in a brake applying direction, when the coil 
is deenergized, but allowing free rotation of the shaft in 
either direction, when the coil is energized. 

20 2. A spring brake actuator according to claim 1, 

characterized in that the transfer means 
include 

a cylindrical hub (12) , which is rotationally 
arranged in relation to the shaft (11) and to which the 
25 inner end of the clock spring (14) is attached, 

a locking spring (24) connecting the hub (12) with 
the shaft (11) , and 
: control means (18-22) for controlling the operational 

condition of the locking spring in relation to the hub by 
"",30 means of the coil (15) . 

] 3. A spring brake actuator according to claim 2, 

characterized in that the control means (18- 
22) include in axial order 
: a brake disc (18) in proximity to the coil (15) and 

35 in splines engagement (at 19) with the hub (12) , 
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a plate (20) attached to the actuator housing (10) , 

and 

a control disc (22) in internal engagement with the 
locking spring (24) . 

4. A spring brake actuator according to any of the 
preceding claims, characterized in that the 
locking spring (24) is connected to the hub (12) by means 
of a sleeve (23) having a certain circumferential play in 
relation to the hub. 

5, A spring brake actuator according to claim 4, 
characterized in that the sleeve (23) has a 
pin (23") engaging a circumferential groove in the hub 
(12) . 

6- A spring brake actuator according to claim 1, 
characterized in that the transfer means 
include 

a cylindrical hub (12A) , which is rotationally 
arranged in relation to the shaft (11A) and to which the 
inner end of the clock spring (14A) is attached, 

an axial ly movable brake disc (18A) in splines 
engagement with the hub (12A) , and 

a tooth clutch (30) between the actuator shaft (11A) 
and the brake disc, the clutch being engaged when the coil 
(15A) is not energized. 

7. A spring brake actuator according to claim 6, 
characterized in that the tooth clutch (30) is 
spring biassed into engagement . 
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SUMMARY 

A spring brake actuator is mounted with its shaft 
(11) connected to the rotational operative shaft of a 
service brake actuator. The spring brake actuator has a 
clock spring (14), which is mechanically charged at a 
rotation of the actuator shaft in a brake release 
direction. It also has an electric coil (15) for keepxng - 
when electrically energized - the clock spring in its 
charged condition. Further, it has means (12, 24, 18-22) 
for transferring the rotative energy of the clock spring to 
the actuator shaft in a brake applying direction, when the 
coil is energized, but allowing free rotation of the shaft 
in either direction, when the coil is energized. 



15 



To be published with Fig 2. 
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FJADERBROMSAKTUATOR 

Uppfinningens omrade 

F'oreliggande uppf inning avser en fj aderbromsaktuator 
for anvandning med en servicebromsaktuator, som har en 
roterande operativ axel, vilken fj aderbromsaktuator har en 
aktuatoraxel i rotationsf orbindelse med servicebroms- 
aktuatorns axel . 

Uppfinningens bakgrund 

En servicebromsaktuator med en elektrisk motor som 
sitt energigivande organ ar kand. Den roterande rorelsen 
hos motoraxeln overfors till en linjar bromsansattnings- 
rorelse hos bromsbelagg eller liknande, vilka samarbetar 
med en bromsskiva eller en bromstrumma hos ett fordon, 
sasom ett landsvagsf ordon eller ett j arnvagsf ordon . 

For en sadan servicebromsaktuator ar det av betydelse 
att uppna en parkeringsbromsning, da fordonet ar parkerat 
och servicebromsaktuatorn ar stromlos. Det kan ocksa vara 
viktigt att halla bromsarna ansatta vid oformaga att mata 
elektrisk strom till servicebromsaktuatorn. 

Det ar valkant i facket att anvanda en kraftfull 
fjader i en fj aderbromsaktuator for andamalet att uppna 
parkerings- och nodbromsning . I fallet med en roterande 
operativ axel hos servicebromsaktuatorn ar det uppenbar- 
ligen lampligt att ha en. f j aderbromsaktuatoraxel ansluten 
till eller i rotationsf orbindelse med servicebromsaxeln . 
Uppf inningen 

En fj aderbromsaktuator, som kan uppladdas mekaniskt 
av en servicebromsaktuator och kan astadkomma en broms- 
ansattningskraf t enligt onskan eller vid avbrott i strom- 
f orsor j ningen, kannetecknas enligt uppfinningen av 

en klock- eller spiralf j ader som vid sin yttre ande 
ar fast vid ett f j aderbromsaktuatorhus och uppladdas 
mekaniskt vid en rotation av aktuatoraxeln i en broms- 
returriktning, 
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en elektrisk spole for att - i stromsatt tillstand - 
halla klockf j adern i dess uppladdade tillstand samt 

overforingsorgan for att overfora klockf j aderns 
rotationsenergi till aktuatoraxeln i en bromsansattnings- 
riktning, da spolen gors stromlos, men tillater fri 
rotation av axeln i endera riktningen, da spolen ar 
stromsatt . 

Overf oringsorganen innef at tat f oretradesvis 

ett cylindriskt nav, vilket ar roterbart anordnat i 

forhallande till axeln och vid vilket klockf j aderns inre 

ande ar fast, 

en sparrf jader, som forbinder navet med axeln, samt 

reglerorgan for att reglera sparrfj aderns operativa 
tillstand i forhallande till navet med hjalp av spolen. 

I en praktisk ut f oringsf orm innefattar reglerorganen 
i axiell ordning 

en bromsskiva i anslutning till spolen och i splines- 
ingrepp med navet, 

en vid aktuatorhuset fast platta samt 

en reglerskiva i inre ingrepp med sparrfj adern . 

Harvid kan sparrfj adern vara forbunden med navet med 
, hjalp av en hylsa med ett visst omkretsspel i forhallande 
till navet. Detta omkretsspel kan erhallas genom att hylsan 
har en tapp i ingrepp med ett omkretsspar i navet. 

R± tningarna 

Uppfinningen skall beskrivas narmare i det foljande 
under hanvisning till de bifogade ritningarna, pa vilka 

Fig 1 ar en schematisk illustration av ett fordons- 
skivbromsarrangemang enligt uppfinningen, 

Fig 2 ar en sektionerad vy av en f j aderbromsaktuator 
i bromsarrangemanget enligt Fig 1, 

Fig 3 ar en andvy fran vanster i Fig 2 och mindre 
skala av aktuatorn enligt Fig 2 samt 
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Fig 4 och 5 ar schematiska sektionerade illustra- 
tioner av en andra utf oringsf orm av en f jaderbromsaktuator 
enligt uppf inningen i tva arbetslagen. 

Detaljerad beskrivning av foredragna utf oringsf ormer 

5 Ett skivbromsarrangemang for ett fordon visas i 

Fig 1. En skivbromscaliper 1 ar monterad i ett ej visat 
f ordonschassi grensle over en bromsskiva 2 pa en e j vis ad 
fordonsaxel. En elektrisk motor 3 med en roterande drivaxel 
3' ar monterad i calipern 1. Organ, som inte ar narmare 

10 beskrivna har, finns i calipern 1 for att overfora driv- 
axe Ins 3 ' roterande rorelse till en lin j ar broms- 
ansattningsrorelse hos ett forsta bromsbelagg 4 for 
bromsande ingrepp med bromsskivan 2. Ett andra bromsbelagg 
5 ar fast vid calipern 1 . 

15 Skivbromsen kommer salunda att ansattas vid rotation 

av den elektriska motorn 3 i den ena riktningen och fri- 
goras vid rotation i den motsatta riktningen. Den elekriska 
motorn 3 tjanstgor salunda som en normal servicebroms- 
aktuator . 

20 Uppf inningen avser en f jaderbromsaktuator 6 , fore- 

tradesvis for montering pa den elektriska motorn 3, sasom 
visas i Fig 1 . Denna aktuator 6 kan prima rt anvandas som en 
par keringsbromsaktuator men aven som en nodbroms aktuator . 
Aktuatorn 6 kan aven anvandas for att ge en tillsatsbroms- 

25 kraft vid en servicebromsansattning . 

Fj aderbromsaktuatorn 6 visas i Fig 2 (och aven i en 
andvy i Fig 3) . 

Aktuatorn 6 har ett hus 10 for fastsattning vid den 
elektriska motorns 3 ande pa ett .lampligt satt. En 

30 aktuatoraxel 11 skall forbindas med den elektriska motorns 
3 drivaxel 3 ' och kommer salunda att rote r a tillsammans 
darmed . 

Ett huvudsakligen cylindriskt nav 12 ar roterbart 
anordnat pa axeln 11 med hjalp av bussningar 13. En stark 
35 klock- eller spiralfjader 14 ar anordnad i huset 10 axiellt 



2002-^2-05 E:\PUBLIC\DOC\P\P1635084 S.doc ER 



med axeln 11 med en av sina andar fast vid huset 10 och den 
andra anden vid navet 12. 

En elektrisk spole 15 ar anordnad i ett ringformat 
spolhus 16 fast i huset 10. Spolen 15 kan matas externt 
med hjalp av en elektrisk strom enligt onskan. Navet 12 
ar lagrat i spolhuset 16 med hjalp av ett lager 17. 

En bromsskiva 18, som ar anordnad axiellt utanfor 
huset 10 och i anslutning till spolen 15, ar vid 19 i 
splinesingrepp med navet 12, sa att bromsskivan 18 roterar 
med navet 12 men kan rora sig axiellt i forhallande dar- 
till. 

En platta 20 ar anordnad utanfor bromsskivan 18 och 
ar fast vid huset 10 med hjalp av skruvar 21. En regler- 
skiva 22 ar i sin tur anordnad utanfor plattan 19. 

Det finns en hylsa 23 med en tapp 23' i ingrepp med 
ett omkretsspar i navet 12, sa att en viss relativ vridning 
av exempelvis upp till 15° mellan navet 12 och hylsan 23 
kan tillatas. 

En sparrf jader 24 ar anordnad pa sa satt att dess 
mellanparti star i internt ingrepp med axeln 11, dess parti 
at hoger i Fig 2 i internt ingrepp med hylsan 23 och dess 
parti at vanster i Fig 2 i externt ingrepp med reglerskivan 
22 . 

Funktionen hos den visade och beskrivna anordningen 
ar som foljer: 

Uppladdnlng- av klockfjadern 14 

Det antages att klockfjadern 14 fran borjan ar i 
urladdat tillstand. Spolen 15 ar inte stromsatt. 

Vid en frigoring av skivbromsarrangemanget pa vilket 
f j aderbromsaktuatorn 6 ar fast, roterar axeln 11 i en fri- 
goringsriktning . Sparrf jadern 24 kommer att overfora denna 
rotation till navet 12 - och salunda till den inre anden 
hos den darvid fasta klockfjadern 14 - via hylsan 23 och 
tappen 23'. Aven reglerskivan 22 foljer denna rotation. 
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Da ett onskat moment har byggts upp i klockf j adern 
14, stromsatts spolen 15. Harigenom bildas ett magnetiskt 
flode, som attraherar bromsskivan 18 mot andytor 16' och 
16'' hos spolhuset 16, sa att bromsskivans 18 rotation 
stoppas genom friktion. Detta betyder i sin tur att navet 
12 stoppas. 

Genom lampliga hal 18' i bromsskivan 18 avbo j s det 
magnetiska flodet aven till platta 20 och reglerskiva 22, 
vilka salunda aven attraheras. Detta betyder att regler- 
skivan 22 ocksa sparras rotationsmassigt . 

Klockf j adern 14 ar harigenom uppladdad for en fram- 
tida reglerad utmatning av rotationsenergi i motsatt 
rotationsriktning hos axeln 11 eller m a o for ansattning 
av skivbromsen. 

Vid en forsta rotationsrorelse hos axeln 11 i 
ansattningsriktningen kommer sparrf jadern 24 att vrida 
hylsan 23, sa att tappen 23' antar sitt andra lage i 
forhallande till navet 12. 

Rotation av axeln 11 utan ansattning av 
fjaderbromsaktuatorn 6 

Om axeln 11 roteras av den elektriska motorn 3 for 
serviceansattning av skivbromsen och med spolen 15 strom- 
satt kommer sparrf jadern 24 att folja axeln 11 och glida 
internt pa hylsan 23 och externt i reglerskivan 22. 

Om a andra sidan axeln 11 roteras i motsatt riktning 
for servicebromsretur ar sparrf jadern 23 last i regler- 
skivan 22, sa att den maste glida internt i sitt mellan- 
liggande parti mot axeln 11. 

Sa lange spolen 15 ar stromsatt, ar salunda normal 
servicebromsansattning och -retur med hjalp av service- 
bromsmotorn 3 mojlig. 

Ansattning av fjaderbromsaktuatom 6 

Da spolen 15 gors stromlos, vilket kan ske antingen 
med vilje for parkerings- eller servicebromsning eller for 
nodbromsning, da det ar ett avbrott i spanningsmatningen, 
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avbryts f riktionsingreppet vid 16' och 16' ' , sa att broms- 
skivan 18 och navet 12 borjar rotera i bromsansattnings- 
riktningen under inverkan av klockf jadern 14. Sa snart 
tappen 23' anyo har skiftat sitt lage i forhallande till 
navet 12, koramer aven hylsan 23 och axeln 11 att folja 
rotationen med hjalp av sparrf jadern 24. 

Efter f jaderbromsansattningen kommer den ovan be- 
skrivna operationen for att ladda upp klockfjadern 14 genom 
rotation av axeln 11 i returriktningen och med spolen 15 
stromlos att behova upprepas. 

Mod.l£±kat±one2: 

I den foredragna utf oringsf ormen, sasom beskrivits 
ovan och visats pa ritningen, ar fj aderbromsaktuatorn 6 
monterad pa den elektriska motorn 3 med axeln 11 forbunden 
med motorns drivaxel 3' for att rotera darmed . En uppenbar 
modifikation av arrangemanget enligt Fig 1 ar att anordna 
fj aderbromsaktuatorn mellan calipern 1 och den elektriska 
motorn 3. Som en annan mojlig modifikation kan f j aderbroms- 
aktuatorns axel vara forbunden med en annan roterande del i 
skivbromscalipern, dar rotationshast igheten ar nagot lagre. 

Anordnandet av hylsan 23 med dess tapp 23' ar blott 
ett exempel pa ett satt att uppna den onskade funktionen 
att tillata fri rotation av axeln 11 i forhallande till 
navet 12 trots existensen av sparrf jadern 24 for deras 
rotationsf orbindning . Ett annat exempel, som kan anvandas i 
praktiken, ar att utesluta hylsan med dess tapp och att 
forse navet 12 i omradet for sparrfjadern 24 med ett parti 
med en nagot minskad diameter. 

Det bor papekas att den visade och beskrivna ut- 
f oringsf ormen kan andras i kons trukt ionsdetal j er , exempel- 
vis med avseende pa lagringen av de olika roterande 
delarna. Kontrollskivan 22 kan aven delas i tva delar i 
splinesingrepp med varandra . 

Fj aderbromsaktuatorn har beskrivits huvudsakligen i 
sin anvandning som en parkerings- och nodaktuator; den kan 
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emellertid aven anvandas som en tillskottsservi'cebroms- 
aktuator. I detta fall kan den normala servicebroms- 
aktuatorn vara dimensionerad att ge kraft for normala 
bromsansattningar, men da en storre kraft kravs, kan 
kraften fran f j aderbromsaktuatorn laggas till. Pa detta 
satt kan servicebromsaktuatorn ges mindre dimensioner. 
En andra utf oringsf orm 

En andra utf oringsf orm visas i Fig 4 och 5. Delar som 
ar liknande motsvarande delar i utf oringsf ormen enligt 
Fig 1-3 har givits samma hanvisningsbeteckningar med till- 
agg av "A". For tydlighets skull ar blott Fig 4 forsedd med 
hanvisningsbeteckningar . 

I Fig 4 finner vi salunda ett aktuatorhus 10A, en 
aktuatoraxel 11A, ett nav 12A, en klock- eller spiralfjader 
14A (ansluten till huset och navet) , en elektrisk spole 
15A, ett spolhus 16A (fast vid huset 10A) samt en broms- 
skiva 18A i splinesingrepp med navet vid 19A. 

Aktuatoraxeln 11A ar forsedd med andflans 11A' for 
mojligt ingrepp med bromsskivan 18A med hjalp av en tand- 
koppling 30. Bromsskivan 18A fors at vanster pa ritningen 
med hjalp av en tryckfjader 31, som vilar pa spolhuset 16A 
via ett axiallager 32 . 

Fig 4 visar ett lage med spolen 15A stromsatt och 
tandkopplingen ur ingrepp medan spolen 15A i Fig 5 ar 
stromlos och tandkopplingen i ingrepp. 

Med utgangspunkt fran ett lage med fjadern 14A 
relaxerad och spolen 15A stromlos (Fig 5), kan en broms- 
returrotation hos aktuatoraxeln 11A ladda upp fjadern 14A 
via tandkopplingen 30, bromsskivan 18A, splinesen 19A och 
navet 12A. 

Spolen ISA stromsatts, da ett onskat moment har 
byggts upp i fjadern 14A (Fig 4), vilket betyder att tand- 
kopplingen 30 gar ur ingrepp, sa att aktuatoraxeln 11A 
lamnas fri att rotera i endera riktningen och att broms- 
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skivan 18A (och salunda navet 12A) halls £ riktionsmassigt 
mot rotation . 

Om spolen ISA anyo gors stromlos (Fig 5), kommer 
bromsskivan 18A att foras till ingrepp med aktuatoraxel- 
flansen 11A' via tandkopplingen 30, sa att bromsaxeln 11A 
roteras i bromsansattningsriktningen . 

Denna ut f oringsf orm kan utnyttjas pa samma satt som 
den forsta utf oringsf ormen . 
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PATENTKRAV 

1. Fj aderbromsaktuator for anvandning med en service- 
bromsaktuator (3), som har en roterande operativ axel (3'), 
vilken fj aderbromsaktuator (6) har en aktuatoraxel (11; 
11A) i rotationsf orbindelse med servicebromsaktuatorns axel 
(3' ) , kannetecknad av 

en klock- eller spiralfjader (14; 14A) , som vid sin 
yttre ande ar fast vid ett f j aderbromsaktuatorhus (10; 10A) 
och uppladdats mekaniskt vid en rotation av aktuatoraxeln 
(11; 11A) i en bromsreturriktning, 

en elektrisk spole (15; 15A) for att - i stromsatt 
tillstand - halla klockfjadern i dess uppladdade tillstand 
samt 

overforingsorgan (12,24,18-22; 12A, 18A,30) for att 
overfora klockf j aderns rotationsenergi till aktuatoraxeln i 
en bromsansattningsriktning, da spolen gors stromlos, men 
tillater fri rotation av axeln i endera riktningen, da 
spolen ar stromsatt. 

2. Fj aderbromsaktuator enligt krav 1, kannetecknad 
darav att overf oringsorganen innefattar 

ett cylindriskt nav (12), vilket ar anordnat 
roterande i forhallande till axeln (11) och till vilket den 
inre anden hos klockfjadern (14) ar fast, 

en sparrf jader (24), som forbinder navet (12) med 
axeln (11) samt 

reglerorgan (18-22) for att reglera operations- 
tillstandet hos sparrf jadern i forhallande till navet med 
hjalp av spolen (15) . 

3. Fj aderbromsaktuator enligt krav 2, kannetecknad 
darav att reglerorganen (18-22) innefattar i axiell ordning 

en bromsskiva (18) i anslutning till spolen (15) och 

i splinesingrepp (vid 19) med navet (12) , 

en platta (20) fast vid aktuatorhuset (10) och 
en reglerskiva (22) i internt ingrepp med 

sparrf jadern (24) . 
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4. Fjaderbromsaktuator enligt nagot av de foregaende 
kraven, kannetecknad darav att sparr f j adern (24) ar for- 
bunden med navet (12) med hjalp av en hylsa (23), som har 
ett visst omkretsspel i forhallande till navet. 

5. Fjaderbromsaktuator enligt krav 4, kannetecknad 
darav att hylsan (23) har en tapp (23') i ingrepp med ett 
omkretsspar i navet (12) . 

6. Fjaderbromsaktuator enligt krav 1, kannetecknad 
darav, att over f oringsorganen innefattar 

ett cylindriskt nav (12A), vilket ar anordnat roter- 
ande i forhallande till axeln (11A) och vid vilket den inre 
anden hos klockfjadern (14A) ar fast, 

en axiellt rorlig bromsskiva (18A) i splinesingrepp 
med navet (12A) samt 

en tandkoppling (30) mellan aktuatoraxeln (11A) och 
bromsskivan, vilken koppling ar i ingrepp da spolen (15A) 
ar stromlos. 

7. Fjaderbromsaktuator enligt krav 6, kannetecknad 
darav, att tandkopplingen (30) ar f j aderbelastad till 
ingrepp . 
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S AMMAN DRAG 

En f j aderbromsaktuator ar monterad med sin axel (11) 
forbunden med den roterande operativa axeln hos en service 
bromsaktuator. F j aderbromsaktuatorn har en klockfjader 
(14), som uppladdas mekaniskt vid en rotation av aktuator- 
axeln i en bromsreturriktning. Den har ocksa en elektrisk 
spole (15) for att - da den ar stromsatt - halla klock- 
fjadern i dess laddade tillstand. Den har vidare organ 
(12,24,18-22) for att overfora klockf j aderns roterande 
energi till aktuatoraxeln i en bromsansattningsriktning, 
da spolen ar stromlos, men tillata fri rotation av axeln i 
endera riktning, da spolen ar stromsatt. 



Att publiceras med Fig 2. 



